2018/6/6 H W B IE A 2EMOOC(41E)
BTl EE

BNE N

25— A 1 R 45 T=(N,R), 2, . N={A,B,C,D,E,F,G,H,I,J,K}
R={r}
r={(A.B).(B,E),(B,F),(F.G),(F.H),(A,C).(C.I),(C,J),(J.K).(A.D)}
Given a logical structure of a tree, T=(N, R), and N={A, B, C, D, E, F, G, H, |, J, K}, R={r}, r={(A,B), (B,E), (B,F), (F,G), (F,H), (A,C), (C,I),
(C.J), (U.K), (AD}
NIRRT}
Please answer these questions:
(1) FRASZHLE 502 which is the root node?
(2) WRLEZF£%T? which are the child nodes of Node F?
(3) #iniKMzURZ A G RZECN0, MERIRIEN0, @081, U R w: [ sminn
ERWIPE A TR, IR THES, WA LIA R0 (P.S. the level of the root node is 0, the depth of a tree, which only has a root
node, is 0, and its height is 1. Other problems have the same regulations. If there are several alphabets in one question, order them by

lexicographical order, and do not add spaces.)

UEE2 53)

SCFRER: AGH 3

2 s — R RS T=(N,R),

N={A,B,C,D,E,F,G,H,l,J,K}
R={r}
r={(A,B).(B,E).(B,F).(F.G),(F,H),(A,C).(C.1).(C,J).(J.K),(A.D)}
Il 71 i) s
Given a logical structure of a tree, T=(N, R), and N={A, B, C, D, E, F, G, H, I, J, K}, R={r}, r={(A,B), (B,E),
(B,F), (F,G), (F,H), (A,C), (C,]), (C,J), (J,K), (A,D)} Please answer these questions:

(1) BB EFRIA245 52 which is the parent node of Node F?

(2) W EBH)T-#0? which are the offspring of Node B?

(3) LAZE L C NI T-WIR /2 £ /2 what is the depth of the sub-tree whose root node is Node C?
(i IREEECN0, MMRBREL A0, SR, HARE A RIRE L, SN I 8] (2 28 F 0% 20 B s et
[F] — AT B R URA 2, SR A5, HAZLUE % B

(P.S. the level of the root node is 0, the depth of a tree, which only has a root node, is 0, and its height is 1.
Other problems have the same regulations. If there are several alphabets in one question, order them by
lexicographical order, and do not add spaces.)

G522 49

LG BEFGH 2

3 A — B I A T=(N,R), H

N={A,B,C,D,E,F,G,H,I,J,K}
R={r}
r={(A,B),(B.E),(B,F),(F,G),(F,H),(A,C),(C.1),(C,J),(J K),(A,D)}
ENEEZ 7T B
Given a logical structure of a tree, T=(N, R), and N={A, B, C, D, E, F, G, H, I, J,K}, R={r}, r={(A B), (B,E), ER
(B,F), (F,G), (F,H), (A,C), (C,]), (C,J), (J,K), (A,D)} Please answer these questions:

(1) MR -4k 5 2 which are the leaf nodes?

(2) BRERFAI4HE4E? which is the parent node of Node F?

(3) WHENREE % /? what is the depth of the tree?

RO
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(JE: RIEHON0, MURMIREENO, w1, HABEE R, AN NEERNRE 2D 78, 1%
R Hs, BAZLER 0, A/ NS — DN SR EETT)

(B2 41

LFHEM: DEGHIK AB 3

4 —MIRBERhIKN, RE2 A2 /DN R CRIRAREEN0) (Fik)
There is a full k-ary tree, whose depth is h. How many leaf nodes can it have at most? (The depth of a tree,
which only has a root node, is 0.) (There is only one correct answer)
(82 43
A, LhOERZ %)
B. 1R ER)
C. I+l _ (% %)
k—1

D. jh — 1(HFREE)

kE—1

5 —MREENhFIHKN, R2A 2G0T CRIRRIERFI A0
There is a full k-ary tree, whose depth is h. How many nodes can it have at most? (The depth of a tree,
which only has a root node, is 0.)
(2 43
A RhEL _(EESR)
E—1

B. kh-1(ilR%5 %)
C. kh(HIER)

D. I — 1(HHEER)

k—1

6 E—TEENIMRR, KFONTHER— MM (N>KB2K>=N) , TZZES05R?
There is an undirected graph. It has N nodes and K edges. (N>K and 2K>=N). If it is a forest, then

how many trees will it has?

(HHZ2 53)
SCTHRER: N-K
fif#dt: - ARR e, 455 i £ /> The number of nodes is one more than the number of edges in a tree.

7 2-3RE—FRRERIR, e 2K
(1D HADWERES AP B =745 5
(2) P 45 S BRI AR AR A
IR HR2-3M AN A i, A B e AN RS R (2 0)
2-3 tree is a special kind of tree, it satisfy:
(1) Every internal node has 2 or 3 child nodes.
(2)All the leaf nodes have the same length of the path to the root node. If a 2-3 tree has 9 leaf nodes, then
it may have non-leaf nodes. (There are more than one correct answers)
(23 73

A. 4(FESR)

fRRT: EECE ZRATRIANEE AL W2, RS R, AR T A R
If the second level from the bottom has 3 nodes, the depth of tree will be 2, and the tree will has 4 non-leaf nodes, including the root node.

B. 7(IE#HE %)
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fledT: BIECE TR RANGE A, WEENS, BIEGR=2 B2 2008, —Jt4+2+1=7 N F 450
If the second level from the bottom has 4 nodes, the depth of tree will be 3, the third level from the bottom will has 2 nodes, and the tree will has 4+2+1=7 non-leaf nodes

C. B(HIAEH)

)

w

D. 6(%1ir%

8 WFRAMT, T2, T3=AW AL ARk, HohT1, T2, T3 45 S5 7 un1,n28In3, SFX RN — X RAB, T —

SR BIFAT 4 AT AN RL(RIED
Assume that F is a forest, made up of tree T1, T2, T3, and the node numbers of T1, T2, T3 are n1, n2, n3.

Let B be the corresponding binary tree of F, then B's right sub-tree will has nodes. (There is
only one correct answer)
CHE2 43

A. n2+n3(1EHE )

BT BRHGZTARIM, A7 MARARE =(T2, T3}ty — XA . Hefgif, BATFAURSS mB=T245 fi i+ T345 mid=n2+n3
B's root node is T1's root node, and B's right sub-tree is a binary tree, corresponding to the forest F'={T2, T3}. So, the number of nodes of B's right sub-
tree equals to the sum of nodes of T2 and T3, namely, n2+n3.

B. n2(fiR% %)
C. n3(HIREH)

D. n1+n3(4&iR& %)

9 WFREAT, T2 T3=MMA RN, HPhT1,T2, T34 R0 un1,n28In3,  HEX R = XR B,
XHBHIZE T WA G (BRI
Assume that F is a forest, made up of tree T1, T2, T3, and the node numbers of T1, T2, T3 are n1, n2, n3.
Let B be the corresponding binary tree of F, then B's left sub-tree will has nodes. (There is only
one correct answer)
(82 43

A n1-1(EHEZ)

fENT:  fRE: BROARZTIRMR, Ao PR NTARREY SRR AR — SR . #0803, BZE TR A4S s B=T 15 R4S i Hi=n1-1
B's root node is T1's root node, and B's left sub-tree is a binary tree, corresponding to the forest F'={T1}. So, the number of nodes of B's left sub-tree equals to the number of offspring nodes of

B. n2-1(#2%7%)
C. n3-1(H %)

D. (Hir&%)
n2

10 K F B = X B0 B ARAR, LIRSS PP L . (G RIFREZ A 2%
Transform this binary tree into the corresponding forest, and write down the pre-order node sequence. (Do

not add spaces in your answer.)

GHT2 73)
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RSN : ABECFDGHIJKL

11 B B SO o0 LKA AR, SRR UOT I S 5. (B RINFBEZ AT 1)
Transform this binary tree into the corresponding forest, and write down the post-order node sequence. (Do
not add spaces in your answer.)

A2 1)

AR : EBFCDAIJKHGL

12 K — AR THA R A2 T4 WA R R IR 10— SXORB, T JE AR R 3 )7 7 471 2 B IFI A L JFol. (.
%)
Transform a tree T into a binary tree B, which is represented by Left-Child/Right-Sibling implementation.
Then the post-order traversal sequence of T is the same as the sequence of B. (There is only
one correct answer)
%2 43

A. BB EHIE %)
B. BB (A5 E)
C. [FRmM (75 %)

D. R (H AT %)

13 —BRER=XHR, Ao 1210 485 FES L2 ?
(E: x5 A0TTR, WREZHCh0)
In a complete 3-ary tree, what level is the node, whose subscript is 121, stand on?
(P.S. the subscript starts form 0, and the level of root node is 0)
A2 41
G K. 5

fRAT: SRS AR R RREM(BM-1)2F(3Mh+1)-1)/2-1, 55241 Fhij& 12151363,  the subscript of the h level start from (3*h-1)/2 to (3*(h+1)-1)/2-1, so that the subscript of the fifth leve
363

14
—IREEZXM,  FARA120 45 RAES LR ?
Qs AR5 MO, WKZHCH0)
In a complete 3-ary tree, what level is the node, whose subscript is 120, stand on?

(P.S. the subscript starts form 0, and the level of root node is 0)

UA7E2 41
BUERG T 4

fENT: RS AR R M(BM-1)2F(3Mh+1)-1)/2-1, 55524 FhiE 1215363, the subscript of the h level start from (3*h-1)/2 to (3*(h+1)-1)/2-1, so that the subscript ¢ e
363
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15 MR HSUPRIL = Vs [ e 81, SR G 5 J i 1 1 71

Given the double-tagging level-order traversal sequence of a tree, please write down the post-order
traversal sequence with degree.

Bedn: U —BRA B XUbR T 2 U [ S
For example, assume that a tree's double-tagging level-order traversal sequence is shown as followed:

“ltagi 0, rtag 1

“ltag: 0, rtag 0

“ltag: O, rtag 1

“ltag: 1, riag O

(ltag: 0, rtag 1

Cltagi O, rtag 1

ltag: 1, rtag 1

“ltagi 1, rtag 0

|- ltag: 1. rtag 1

M R USTRE D Fs D -

Then, its post-order traversal sequence with degree is:
DOHOG1 B2F0I0E2 C1 A2

GE: o vos g, 1o ZERTHRAME)
MG WA E R MEFIIT . MESEHIEIRERESh ¢

{(P.S. The form of each node should be "NameDegree", and all the nodes are separated by only one space.)

TIMOOODE

MNow, given a double-tagging level-order traversal sequence of a tree, shown as followed. please write down its
post-order traversal sequence with degree.

ltag: 0, rtag 1
Cltag: 0, rtag 0
“ltag: O, rtag 1
“ltag: 0, rtag 0
“ltag: 1, riag O
(ltag: 1, rtag 1
“ltagi 1, rtag 0
I:itag: 1, rtag 1

H:ltag: 1, rtag 1

UHEZE2 53

ToOoOOMmMDE

CFRER: HO C1 D0 GO B3 FO 10 E2 A2

16 MRYERAIXUbR L2 U P P4, SR AT FERUT JE AR 3 g e 4]
Given the double-tagging level-order traversal sequence of a tree, please write down the post-order
traversal sequence with degree.

et S0 — BB A XUPR 10 2 e D 2 08 T -
For example, assume that a tree's double-tagging level-order traversal sequence is shown as followed:

“ltag: 0, riag 1

citag: 0, rtag O

Cltag: 0, rtag 1

citag:1 . rag O

“ltag: 0, rtag 1

titag: 0, rtag 1

Cltag: 1, rtag 1

titag: 1, rag 0
|:ltag: 1, rtag 1

M BV RIR AR :

Then, its post-order traversal sequence with degree is:

MIMOHOODI

DO HO G1 B2 FO 10 E2 C1 A2
GF: 0TS ER o LR AAtad, PoZEATRSR)
MegHMATURCE BRI ENT , NS EHEIERERRIh Y

(P.S. The form of each node should be "NameDegree", and all the nodes are separated by only one space.)

Mow. given a double-tagging level-order traversal sequence of a tree. shown as followed. please write down its post-order
traversal sequence with degree.

Acltag: 0, rtag 1
B:itag: 0, rtag D
C:ltag: 0, rtag 0
E:ltag:1,ragD
F:itag: 0, riag 1
G:oltag: 1, rtag1
D:ltag: 0, rtag 1
I:ltag: 1, rtag 1
H:ltag: 1, rtag 1

UE7E2 53

Lykitf: GO B1HO D1 C1EOIOF1A4

17 AR HUER 10 2 Vs 7 5 41, SR G B 5 o AR 3 1 5 1)
Given the double-tagging level-order traversal sequence of a tree, please write down the post-order
traversal sequence with degree.
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bein: EH—EEEnECE R DRI T

For example, assume that a tree's double-tagging level-order traversal sequence is shown as followed:

“ftag: 0. rtag 1

“ftag: 0. rtag O

Tltag: 0. rtag 1

“ltag: 1 .rtag 0

“ltag: 0, rtag 1

“ftag: 0. rtag 1

titag: 1.rtag 1

“ftag: 1.rtag 0
|:ltag: 1. rtag 1

MET ERE SRR AESR -

Then. its post-order traversal sequence with degree is:
DOHO G1B2FOI0E2 C1 A2

OF: ST neEBnosE AL, e ERATESR)
MESEHTCEE R ES RO T . MESEHrIEiRERRE A2

(P.S. The form of each node should be "NameDegree", and all the nodes are separated by only one space.)

"'II!'”G)C'OEDID

Now, given a double-tagging level-order traversal sequence of a tree. shown as followed, please write down its post-order
traversal sequence with degree.

Cltagi 0. rtag 1
“ltagi0._rag 0
cltag: 1. rtag 1
“ltag: 0. rtag 0
“ltagi 0. rtag 1
tltagi1.rag 0
Cltagi 1. rtag 1
“ltagi 1. rtag 0
Iitag: 1. rtag 1

UEZ2 43

IMOMO@ome

LFHEM: DO EO C2 HO 10 F2 B2 GO A2

18 XFTLAUNEEME, RAIMALE IR (R E RS SRR, W7 E s,
5o

For the following equivalence class, please use "weighted union rule" and UNION/FIND algorithm to write

i

RS H R B

down the final parent node index sequence.
4-0 6-2 8-4 9-4 3-59-55-21-2 7-1
IR A R R/IMAR BT %, K 58 AR AR TR 5 B RO AT R SR E A By
Z (B R KR TT -

Notice: When we join two trees with the same size, we let the root of the second tree point to the root of the
first tree. The index of the root node is itself. Separate the numbers with only one spaces.

(752 49)

LK 4464434444

19 X TLUNSEMZE, RAHMBE IR (WA ESAG IR, #TIFEEHE, SHRERRIT
.
For the following equivalence class, please use "weighted union rule" and UNION/FIND algorithm to write
down the final parent node index sequence.
8-9 3-2 7-4 5-9 6-1 8-6 7-3 2-5 8-0
TR B IFRNEF P ERAE R 5, K58 AR BORRIR 17 58 —ARM AR IR iR I R eA s T
Z B AR BRIT -
Notice: When we join two trees with the same size, we let the root of the second tree point to the root of the
first tree. The index of the root node is itself. Separate the numbers with only one spaces.

(72 43

KR 8637788888
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